Fibroblast growth factor potentiates receptor- and nonreceptor-mediated stimulation of adenylate cyclase in hamster fibroblasts.
Basic fibroblast growth factor (FGF) has no effect alone on the basal cAMP synthesis in Chinese hamster fibroblasts (CCL39) but it potentiates (by up to 50%) the stimulation of adenylate cyclase by prostaglandin E1, cholera toxin or forskolin. This potentiating effect is not abolished by pretreatment of the cells with pertussis toxin, which indicates that it is not due to the withdrawal of a tonic inhibition of adenylate cyclase by the pertussis toxin-sensitive inhibitory GTP-binding protein (Gi). Therefore, we conclude that FGF enhances the activation of adenylate cyclase by the stimulatory GTP-binding protein (Gs). Although activation of protein kinase C in CCL39 cells results in a similar potentiation of cAMP production, we provide evidence that the effect of FGF is not mediated by protein kinase C, since (1) the potentiating effects of FGF and phorbol esters are additive and (2) FGF effect persists after down-regulation of protein kinase C. A role of FGF-induced rise in cytoplasmic Ca2+ can also be ruled out because the FGF effect is not mimicked by a Ca2+ ionophore and it persists in Ca2(+)-free medium. Since a similar potentiating effect on cAMP production is elicited by epidermal growth factor, a mitogen known to activate a receptor tyrosine kinase, we suggest that the FGF effect on adenylate cyclase might be mediated by the tyrosine kinase activity that is very likely to be associated with FGF receptors.